Abstract: Command-and-control policies are often criticized as insufficient to tackle tropical deforestation. Over the past two decades, both academics and policy-makers have promoted incentive-based policies, notably REDD+ (Reduced Emissions from Deforestation and forest Degradation), as attractive alternatives to curb forest loss, while also potentially contributing to the poverty reduction of forest-dwelling populations. Governments have been the driving force behind the largest incentive-based forest conservation programs in Latin America. Many science-based recommendations on how to design effective incentive-based policies have, however, not found much resonance within policy circles. To understand the gap between recommendations and practice, it is important to analyze how these schemes are designed towards achieving environmental and non-environmental outcomes. To this end, we analyzed the comprehensive history of governance dynamics behind two government-led incentive schemes in Ecuador and Peru. We found that electoral interests and bureaucratic politics exerted pressure on policy design teams, which eventually traded off long-term societal efficiency concerns against short-term administrative goals. Priority was often given to non-environmental concerns, due to perceptions of political feasibility, the influence of non-environmental government agencies, and beliefs in particular government roles or public response. These findings are especially relevant for scholars studying the design, implementation and impacts of incentive-based conservation policies, and for practitioners aiming to enhance policy efficiency.
Introduction
Despite the sluggish progress in international climate policy, Reduced Emissions from Deforestation and forest Degradation (REDD+) has become an important international source of funding for forest conservation since the mid-2000s. REDD+ was conceived as a means to harness the allegedly high potential for cost-effective emissions reductions in the forestry sector [1] . As international negotiations went on, countries with forest reserves prepared to receive international transfers for REDD+ implementation.
Incentive-based policies, such as Payments for Environmental Services (PES), were frequently proposed mechanisms to implement REDD+ on the ground [1] . Many PES initiatives were born over the last couple of decades, often preceding official decisions at the United Nations Framework Convention on Climate Change (UNFCCC) on REDD+. Existing PES schemes can thus provide lessons to inform the implementation of REDD+ on the ground [2, 3] .
Governments were often the driving force behind large REDD+ and PES programs [4] . Arguably, due to economies of scale and the possibilities for integration with other sectoral policies, governments are bound to be at the forefront of adopting PES as a large-scale forest conservation tool. Early PES research, however, suggested that government-led PES schemes tend to be less cost-effective than private PES initiatives [5] . Emerging impact evaluation studies confirmed this conjecture, showing that the effectiveness of selected schemes in reducing deforestation has been low [6] .
One of the reasons singled out for the low effectiveness of government-led PES is the existence of "major political-economy obstacles" [7] (p. 11) and a "need to accommodate political pressures" [8] (p. 260). Early PES research mostly focused on the technical aspects of designing payments to provide additional environmental services cost-effectively. In recent years, however, a growing body of literature has investigated the complexities of REDD+ and PES policy-making processes, beyond technical aspects. This research focused on the political contexts and discourses related to REDD+ in several countries [9] [10] [11] [12] [13] [14] [15] [16] , multi-level and polycentric governance issues in REDD+ [17] [18] [19] [20] , the institutionalization processes of REDD+'s technical aspects such as monitoring and benefit-sharing [21, 22] , and national case studies on the governance of REDD+ and PES design and implementation [23] [24] [25] [26] [27] [28] . This paper seeks to add to this body of literature, accounting in detail for how political processes can shape and transform the design of incentive-based environmental policies.
In a previous article, we [29] analyzed the factors explaining the political dynamics of the adoption of three incentive-based forest conservation programs, the National Program of Forest Conservation for the Mitigation of Climate Change-Programa Bosques-in Peru, the Socio Bosque program-in Ecuador, and the System of Incentives for Environmental Services-SISA-in the state of Acre, Brazil.
Here, we revisit the Programa Bosques and Socio Bosque programs to zoom in on their policy-design processes. We show why and how context-specific political and bureaucratic constraints affected their design, focusing especially on how those constraints led to deviations from efficiency-oriented recommendations in the literature. The two programs were chosen for being both well-known and comparable examples of large-scale PES programs with clear potential for REDD+.
Section 2 presents the conceptual framework used in our analysis. Section 3 describes the history and analyzes the processes that led to the design features of the programs. Section 4 concludes the paper, discussing how the findings are relevant for forest conservation and REDD+ policies. The Supplementary materials provide a factual description of the programs, supporting the understanding of Sections 3 and 4.
Conceptual Framework
Some articles have utilized institutional frameworks for analyzing PES schemes [30, 31] , but few have explicitly drawn insights from public policy theories focusing on the motivations of governments [24, 32] . In this section, we present a conceptual framework for our two case studies that is derived from different public policy theories. Drawing eclectically on various theories of policy science, our framework does, in Ostrom's words, "provide the most general list of variables that should be used to analyze institutional arrangements" [33] (p. 26).
Policy design is more than a technical exercise of matching appropriate responses to given problems. It is a complex and eventually ambiguous product of interactions and interdependencies occurring, as posed by Howlett [34] , at three levels of decision making (see Figure 1) . At an abstract level, we label "overarching preferences" (by Howlett, called "macro-level") the general statements of "government aims and ambitions in a specific policy area" and the "long-term preferences of government in terms of organizational devices to be used in addressing policy aims" (p. 75). At the level of "operational policy objectives" (Howlett's "meso-level"), we observe "the specific types of governing instruments to be used to address program level objectives" (ibid). In this article, however, our focus is on "specific, on-the-ground micro requirements to attain policy objectives the settings of policy tools required to attain policy targets." (ibid). Choices at this level of "specific design decisions" ("micro-level") will determine the details of how a policy instrument will ultimately be shaped. That does not mean we ignore the importance of long-term policy preferences, but that we seek to analyze policy processes that occurred in a shorter time span. Hence, we interpret long-standing policy preferences (e.g., an marked focus on social policy in Ecuador) as a given policy context in which decisions are made. Figure 1 illustrates the framework and Table 1 policy tools required to attain policy targets." (ibid). Choices at this level of "specific design decisions" ("micro-level") will determine the details of how a policy instrument will ultimately be shaped. That does not mean we ignore the importance of long-term policy preferences, but that we seek to analyze policy processes that occurred in a shorter time span. Hence, we interpret longstanding policy preferences (e.g., an marked focus on social policy in Ecuador) as a given policy context in which decisions are made. Figure 1 illustrates the framework and Table 1 describes its elements. 
Bureaucratic dynamics
Relations between government agencies involved in a policy area. Coordination capacity, internal turf battles, and jockeying for influence will often influence the design processes.
Institutionalism, Organizational Theory [42, 43] Lesson-drawing Policymakers will often look at other jurisdictions to draw 'tried and tested' policy options. Lesson-drawing occurs as a more or less intact adoption of a program already in effect in another jurisdiction, as the combination of several policies, or as simple inspiration/ intellectual stimulus.
Institutionalism [44, 45] 
The Design of Public PES Schemes: Socio Bosque and Programa Bosques
This section describes how academic recommendations for cost-efficient PES were considered in the design of each program, and analyzes the underlying decision-making processes. Table 2 summarizes the section. A detailed description of the programs is provided in the Supplementary materials. Our sources of analysis were personal interviews with current and former policymakers who were directly or indirectly involved with program design, and a thorough scrutiny of design documents, as well as triangulated opinions on (and external analyses of) how design decisions were made and implemented.
Conditionality, Monitoring, and Baselines
Conditionality means that payments should only be made if environmental services (ES) are being provided, or a proxy activity clearly linked to the provision of ES is implemented. It is the defining characteristic of PES programs, the one that distinguishes them from more traditional subsidy programs [5, 46] . Conditionality is the combination of compliance monitoring ("efforts to detect non-complying participants, typically combining remote-sensing technologies with on-site ground truthing") [46] (p. 146), and sanctioning non-compliance, usually by suspending or withdrawing payments. PES programs should also construct baselines to enable the understanding of what would have happened without the scheme and to gauge additionality. Socio Bosque's design contains clear conditionalities attached to payments. Program planners emphasized the need for simplicity and clarity of conditionalities, given that long administrative procedures would put off many potential beneficiaries, and due to concerns with administrative capacities in the long term (Appendix A: Interview 5). When the program was created, no country-wide forest monitoring system or forest cover baselines existed. The design teams decided to set up an extensive monitoring system and a baseline study as one of the program's core components (Interview 5), instead of setting up the systems before the beginning of the payments. Specific property/community baselines were developed as a requirement for enrollment so that compliance could be monitored.
Monitoring activities were implemented through the analysis of satellite imagery and field verification of zones which are deemed as being potentially threatened. According to a recent monitoring report (December 2015), 89.92% of the enrolled area has been analyzed [63] . Also in 2015, field verification identified 6.6% of the areas as non-compliant with the program's regulations (ibid). Additionally, a country-wide baseline has been completed and published after the start of the program [64] .
The creation and design of Programa Bosques were inspired by the Juntos conditional cash transfer (CCT) program [29] , so the inclusion of conditionalities was integral to Programa Bosques (Interview 12). The rationale for the definition of the conditionalities was to ensure that communities would not perceive the incentive as a hand-out, and that they should be easily understandable (Interview 12). The envisaged forest cover monitoring system was not complete at the beginning of the program, as satellite images of enrolled communities were not yet available. The images were later acquired, on a yearly basis, with the support of the German Agency for International Cooperation (GIZ). To monitor compliance, a participatory mapping was made together with the communities, including the definition of the zone to be put under conservation, later to be complemented with satellite images. The first cash transfers were provided upfront, without considering forest cover dynamics. The communities used that money to implement sustainable productive activities (see Section 3.6 below, and the Supplementary materials). By the end of the first year, compliance monitoring was performed: if the communities had complied with all conditionalities, they would be eligible for the second payment-and so on for the following years (personal communication, R. Giudice, 8 April 2018). Payments to be conditional on ES provision (or proxied land uses), and non-compliance to be sanctioned. Baselines, controls and monitoring required to evaluate attributable outcomes. [7, 8, [46] [47] [48] [49] [50] [51] Environmental (e.g., maintain forest cover in enrolled areas) and administrative (e.g., accountability reports) conditions to payments. Baselines and monitoring system to be fully developed during implementation. Eventual payment suspensions in case of continuous administrative and environmental non-compliance.
Upfront payments were provided without performance-based monitoring. Subsequent payments based on conditionality compliance. Sanctions to non-compliant participants are being applied.
Poverty reduction and equity (incl. participation 1 )
PES schemes should focus primarily on ES provision. Poverty alleviation can be a co-benefit. Negotiated, flexible PES schemes are more equitable. [7, 46, 48, [52] [53] [54] Poverty reduction is one of the main stated objectives and a parameter for targeting. The participatory process is largely absent (top-down design). Voluntary enrollment.
Spatial targeting in the selection of ES (environmental services) providers
Schemes should target enrolment of areas with high ES provision potential and high risks of ES loss, and low provision costs. [7, 47, 48, [55] [56] [57] [58] Participants self-select which parts of their land they set aside for conservation.
Based on the assumed level of the threat, environmental service, and level of poverty. Was applied only after there were more enrollment requests than resources (from 2012).
Region and community targeting. Based on primary forest area, deforestation rate and poverty incidence rate and closeness to access alternatives (e.g., roads, cities). Targeting has not been homogeneously followed by the program, with some communities not ranked as priority areas being enrolled Data on conditionality enforcement has not yet been consolidated, but according to our personal communication with program staff, some sanctions for non-compliance have been imposed. Ten communities were evicted from the Program between 2011 and 2014, and a few more were suspended for one year and rejoined in the following year. The main reason for eviction has been the use of cash transfers for reasons not included in the investment plan, which details how beneficiaries are planning to use the money transferred from the program to carry out productive projects expected to improve their welfare. Other reasons were deforestation beyond the allowed threshold (0.3% of the area committed for conservation over the 5 years of the conservation agreement [65] ) and receiving a fine or sanction from another forestry regulatory office (personal communication, R. Giudice, 8 April 2018).
While conditionalities were swiftly agreed upon in both programs, several contextual factors explain the decision to provide initial upfront payments and only condition-subsequent payments on compliance. Both programs have the dual objective of conserving forests and reducing poverty (see Section 3.2) and intend to achieve those objectives by implementing ICDP-like sustainable productive activities (see Section 3.6). Therefore, upfront payments to initiate those activities are an integral part of the programs' intervention strategies. Additional factors help to explain that design feature. In Ecuador, the idiosyncratic characteristics of President Rafael Correa were relevant, as he pressured for quick government action in various policy areas. From the beginning of his mandate, he was trying to implement fundamental changes in Ecuadorian institutions. One of the core changes observed in the country was the strengthening of the executive power's capacity to formulate public policies, to the detriment of other institutions such as Congress [66, 67] . At the base of his political changes was a new constitution, which the president hoped to approve in a referendum. The public debate on the constitution overlapped with the design process of Socio Bosque. The constitutional referendum happened in September 2008 and Socio Bosque officially started in November 2008. To ensure support, Correa intended to demonstrate a commitment to quick and bold action by the government. Therefore, the political context in which the design team worked urged for a quick start of the payments (Interview 5).
In Peru, a similar pressure for quick completion of the design process existed, but the political feasibility and bureaucratic dynamics were more relevant factors. First, the government aimed to mend its relations with indigenous populations, which were strained due to confrontations between police forces and indigenous populations known as Baguazo [29, 68] . A dragging design process would delay the beginning of payments, which was understood to be potentially counterproductive to that aim (Interview 21). In addition, the Environment Ministry (MINAM) was a new entity in the government (created in 2008) and sought to demonstrate efficiency to a skeptical Council of Ministers (Interview 24).
Poverty Reduction
PES have been considered attractive to conservation practitioners and policymakers as a possible win-win solution for tackling environmental problems and contributing to poverty alleviation concomitantly [69] . There are, however, often tradeoffs between both objectives [46, 51] . From an efficiency perspective, those who should receive payments are the ones who pose a credible (or, at least, credibly projected) threat to the provision of ES [7, 47] . For that reason, several researchers note that poor land users, who usually have small plots and few means to seriously threaten themselves and/ or protect their environment against outsiders, will often not be the most efficient providers of ES [48, 52] . Programs that target payments to poorer populations risk having higher costs and low environmental additionality. For that reason, many authors have stressed that the PES schemes should not be promoted as poverty reduction tools [48, 52, 53] . In other words, "poverty alleviation is an important side objective, which can be pursued through timely interventions, but it should never become the primary objective" [7] (p. 22). On the other hand, some authors argue that the existence of interdependencies between effectiveness and equity outcomes [70] can make poverty reduction a necessary condition for ES provision [71] .
Contrary to most recommendations in the literature on cost-efficient PES, poverty reduction was a central concern in Socio Bosque's design, as it was in its adoption [29] . Several of the design provisions in Socio Bosque aim to benefit poor population segments. The decision to include communities in the program was driven by the goal to provide them with cash transfers [72] . Welfare concerns also guided the definition of a poverty parameter for targeting, and the interest in fostering potential income-generating activities also motivated the inclusion of ICDP-type activities (see below). The program, however, was not able to reach many of the poorest inhabitants of forests because, for legal reasons, it can only enroll participants with formal land titles (Interview 5).
The design process had a limited formal participation of national actors outside of the government [73, 74] , except for the partnership with Conservation International throughout the design process and informal contacts with some potential beneficiaries, as well as local governments already implementing PES projects (Interview 5). The lack of participation design was justified by the program designers with the voluntary enrollment in the program, allegedly deeming the participation of civil society actors unnecessary (Interview 5). Additionally, the design team understood that a consultation process would hinder the program's quick deployment, as there were pressing requests from the president's office to get the project started quickly ( [73] , interviews 5, 12).
Poverty reduction concerns were also central to the design of Programa Bosques. Similar to Socio Bosque, they were key factors in design decisions on targeting, payment system definition and, crucially, the introduction of ICDP-type activities (Interview 21, 23). We could not, however, find evidence on the extent to which these design elements were thoroughly discussed by the design team, or if they straightforwardly adopted Socio Bosque's design model. The design process of Programa Bosques also did not count with the wide participation of non-government stakeholders. A few meetings were held with the NGO Inter-Ethnic Association for the Development of the Peruvian Forest (AIDESEP) to discuss some of the initial drafts of the program (Interview 22), but we could not infer how much of AIDESEP's input had been adopted. The design team also reasoned that since participation in the program is voluntary, a thorough participatory process would make the design process unnecessarily time demanding (Interviews 21, 22, 23) .
The centrality of poverty reduction concerns in both programs is, perhaps unsurprisingly, the most outstanding deviation from policy recommendations. Improving the living conditions of the poor has been the main overarching declared objective of Latin American governments for many years, and more markedly since the 2000s, with the emergence of leftist-populist governments all over South America [75, 76] . Even before those developments, CCT programs started proliferating in Latin America. Studies found that voters tend to reward governments that implement targeted social assistance programs [77] [78] [79] , at least in the short term [80] . Subsidies for forest conservation can, in addition, also legitimately benefit geographically marginalized rural populations that are otherwise hard to reach for central states.
Additionally, pro-conservation action could be popular with an environmentally conscious electorate. Our respondents agreed that conservation remains a low priority for voters, although there were no consistent studies or opinion polls found on the voters' preferences to back that perception. However, there is a documented increasing trend in environmental movements' activity and in the public environmental awareness in the region [81] [82] [83] , which may have influenced the adoption of the programs, despite it not being explicitly recognized by respondents. In any case, an increased environmental awareness in the public does not necessarily mean that forest conservation would overtake welfare issues as a priority for voters. Hence, governments should have a political interest in associating conservation and welfare policies. It is fair to say that both programs have been designed with the intention of being perceived as a hybrid of environmental and social policies, with the latter probably being in the driver's seat.
Spatial Targeting in Selecting Participants
Since funds for PES schemes tend to be limited, it is crucial to carefully determine where interventions will take place and which actors will participate in them. Spatial targeting of PES should consider both benefits and costs in site selection [51] , mainly focusing on areas with a high-ES density [46, 55] , high deforestation risk [55, 56] , and low costs relative to the service levels [84] . Appropriate targeting is relevant to ensure higher additionality of a PES scheme and its cost-effectiveness [46, 55] .
Socio Bosque "has not specifically targeted enrollment to generate increased outcomes in prevented deforestation and provision of environmental services" [85] (p. 104) but developed targeting (prioritization) criteria in their operational manual to define who would be enrolled first. The prioritization criteria used are the level of threat, proxies for environmental service provision, and poverty levels [86] (see Supplementary materials for detailed targeting criteria). Prioritization was not intended to be applied from the beginning of the program, but only after there was more demand for participation than the supply of funds available for new enrollments, which happened in 2012 [87] .
The targeting process at Programa Bosques is divided into two steps. The first is the selection of which provinces are the priorities for conservation. Three criteria are considered at this stage, (a) the total area of primary forests, (b) deforestation rates, and (c) the poverty incidence rate. The second is the selection of which communities within the previously prioritized Provinces should take priority in participating in the program. The indicators used in this phase are (a) the total area of primary forests, (b) the percentage of conserved primary forests, and (c) the closeness to transport routes [88] (see Supplementary materials for detailed prioritization criteria). The selection of the initial Provinces, at the Valley of the Apurímac and Ene Rivers (VRAE) region, however, did not follow the prioritization criteria and was instead motivated by the government's interest to benefit a region with a history of poverty and political conflict (Interview 21). Furthermore, according to information provided by the GIZ-Peru staff (personal communication, R. Giudice, 8 April 2018), the criteria for prioritization of communities has not been homogenously followed by the program. In 2011, for example, the program prepared a ranking of 102 communities based on the prioritization criteria, with the first 50 being considered a priority for enrollment. In that same year, 27 communities voluntarily applied for enrollment, of which 17 were enrolled by the end of that year. Only 10 of those 17 were among the list of 50, and five were not even ranked within the list of 102 communities.
Targeting is, politically, one of the trickiest aspects of the design of a PES program, as it will ultimately define who participates-and eventually benefits. Consequently, Ecuador and Peru developed targeting schemes for selecting participants, but enrolled participants with a wider range of characteristics. Respondents indicated technical reasons for their selection of targeting strategies. Some of the data for the whole country that were required to implement targeting were lacking. For that reason, the start of program implementation would allegedly have to be delayed for a few months while the programs were urged by higher authorities to deliver payments as soon as possible (Interview 5, 17). There were also concerns about political feasibility and medium-term electoral strategies of the governments. Targeting conservation incentives to maximize cost-effectiveness may generate a perception of unfairness if the targeting criteria discriminated against poor landholders or good forest stewards. A perception of unfairness, justified or not, may jeopardize program acceptance, undermine the government's popularity in the intervention area, and cause rifts among the population. Additionally, the number of enrolled participants and the size of the forest areas under the programs are arguably regarded as the most important early measures of success for the programs since measurements of actual deforestation reductions, additionality, or improvements in incomes of enrolled beneficiaries are, at the time of writing, incipient at best.
Selection of Plot-Level Conservation Areas
Once the participants were selected, their contractual conservation areas also needed to be defined. When landowners self-select those, they will likely choose from the start those that are least threatened (remote, inaccessible, steep, etc.), where deforestation risks are minimal. Payments would, thus, make no difference: the so-called adverse selection bias [89] would apply. One PES design recommendation is, therefore, to make conservation agreements for the entire land area of participants, so as to counteract self-selection bias.
In both Ecuador and Peru, however, the participants themselves define what part and share of their land would be enrolled in the programs, whereas deforestation could legally continue on other lands. Respondents argued that the decision to allow communities and individuals to self-define conservation areas was taken to maintain coherence with the voluntary nature of the programs (Interviews 5, 8, 24) .
Electoral interests are likely to have also played a role here. A top-down definition of eligible areas could have been erroneously perceived as a violation of land use rights, especially when community conservation agreements were made-a problem also observed with the ejidos in Mexico [90] . The design teams reckoned that, even in a context of voluntary enrollment, a perceived interference in land use decisions would discourage participants from enrolling (Interview 5, 17) . In Ecuador, the team was indeed aware of reports of previous activities in which communities felt discouraged to participate when they perceived that their freedom to make land use decisions would be hindered by conservation incentive projects, as described in Profafor and GIZ [91] . Another study [92] that analyzed the factors affecting desire to participate in Socio Bosque, focused on páramos areas. It found that "a fear of land expropriation" was one of the most important factors triggering a lack of desire to participate, together with "insufficient incentive payments to cover opportunity costs" (p. 128). Similar notions were reported in a study of the Ecuadorian Amazon region, where concern with expropriation was also reported, with a "fear that at the end of the 20-year contracts, the forested land would revert to the government. As stated by a male non-participant, 'some neighbors fear Socio Bosque is a trick, a way for the government to take possession of your land'" [93] (p. 7).
Payment Differentiation
The PES literature recommends differentiating payments according to variable ES benefits and costs of ES provisions across participating landowners [51] . For the latter, payments may conveniently be aligned with landowner opportunity costs, if these can be approximated [59] . Payment differentiation is likely to increase the environmental effectiveness of a PES scheme [94] and may also make the distribution of benefits more equitable if differential ES provision costs among participants are used as an equity criterion [46] . Opportunity costs were not calculated for the definition of payment levels in Ecuador. The project team considered that "different levels of incentives depending on the specific location of a landowner would be a cause of intense social debate and would not be politically viable" [72] (p. 535), and that a lengthy process to estimate opportunity costs would reduce the political momentum for program adoption [73] . Opportunity costs and other design parameters were discussed during consultations with international PES experts, including individuals from the Mexican and Costa Rican programs, at an expert meeting held in Hacienda Cusin (Otavalo), just a few weeks prior to the launching of the program. The experts suggested several alternative ways to use opportunity costs for payment differentiation, including a straightforward road zoning proxy system (Interview 13). Representatives of the Costa Rican delegation allegedly argued that the explicit use of opportunity costs could be politically complicated and unnecessary. As a reason, they suggested that such a differentiation is hard to communicate and could lead to complaints about undue favoritism. The Socio Bosque team thus decided not to follow the recommendations provided by the academic specialists (Interview 2) on opportunity costs. There was, consequently, no thorough answer on the definition of the specific payment values used by Socio Bosque. Respondents stated that the design team took into consideration budgetary possibilities and tried to offer the highest possible payment for participants (Interviews 2, 5).
However, since one of us (Wunder) participated as invited PES specialist in the expert meeting to inform the design of Socio Bosque, some triangulation of the interview information is possible here.
The meeting was held just a few weeks prior to the launching of the program, which was politically timed to occur around the time of the constitutional referendum (see above). In practice, significant design choices such as payment differentiation were, at this stage, no longer possible, nor was strong advice in that direction necessarily desired by the ministerial staff. National experts from Conservation International, closely working with the Ministry on program design, voiced also a clear framework for what was or was not politically feasible at this stage of the process. This caused some friction with some of the international experts, feeling their participation from the outset was being used as a legitimizing procedural tick-off, rather than a genuine technical input into program design-which, in all major respects, had de facto already been predetermined.
Nevertheless, the meeting perhaps raised some awareness among Socio Bosque stakeholders about the importance of opportunity costs, which influenced the future implementation process. The area-based payment differentiation was devised as a proxy for opportunity costs, with the "assumption that opportunity costs decrease when the area increases, since access becomes more difficult in larger areas", but "was also a political decision to maximize the limited budget that was available" [95] (pp. 1173-1174). Likewise, the changes in the payments structure introduced in October 2011 showed at least an implicit recognition of potential efficiency gains from taking opportunity costs into consideration. The program added a differentiation between individual and collective lands, and between páramos and other vegetation types, as well as adding a special category for properties under 20 ha. The new structure increased per-hectare payments for communities and kept original values for individual landowners, except in the under 20ha new category [96, 97] (for additional information, see Supplementary materials). Changes were also due to a decrease in the rhythm of new participants signing up, especially in páramos areas [95] . The initial values were loosely based on the incentive values of similar programs implemented in other countries (e.g., Mexico and Costa Rica) and on the budgetary possibilities of the program (Interview 5).
The Programa Bosques did no adopt a differentiated payments structure, although it reportedly drew explicitly on lessons from Socio Bosque. The interviews and program documentation did not yield solid evidence for specific reasons why an undifferentiated payment structure was chosen, or why opportunity costs were not considered. According to the respondents in Peru, the specific amount of the payment was defined largely for the sake of simplicity, with the value of 10 Soles per ha/year being deemed as easy to understand and communicate, and within a realistic budgetary range (Interviews 21, 23). However, in an exchange with international scientists (including co-author Börner) prior to launching the program, government representatives evoked similar fairness arguments against payment differentiation as in Ecuador.
ICDP-Type Components
PES were conceived as "alternatives to the more indirect pro-poor investments for transforming livelihoods such as ICDPs" [98] (p. 134). ICDPs have been significantly widespread since the 1990s, with the aim of promoting conservation by providing "alternative sources of products, income, or social benefits" [60] (p. 1718). ICDPs, however, have shown a mixed track record, at best, in terms of achieving their proposed conservation objectives and, crucially, provide payments that are not conditional on the objectives set [60, 99] . Additionally, combining PES with development support can confuse program goals, inflate costs, and eventually compromise conservation outcomes [7, 48, 60] . Nevertheless, the 'PES-positive' literature sees possible benefits for ICDP-like activities, if they are approached creatively, especially by adapting conditionalities [7] . Additionally, some activities that can be promoted under a PES scheme, "for example switching to agroforestry or silvopastoral practices", may "become profitable for the landholder after some years of implementation", inducing "the landholder to adopt the environmentally friendly practice" [51] (p. 149).
Both Socio Bosque and Programa Bosques, however, included ICDP-type components in their design, which they call productive projects or activities (see Supplementary materials). That means that the incentive provided cannot be freely utilized by the communities, but must be invested in activities intended to generate income, making the program ultimately a source to finance small-scale, community-led ICDPs. The explanation for the lingering interest in ICDP-type activities is manifold. Program designers believed that the payments should not appear to be handouts, but must become seed funds for the construction of long-term solutions for the communities' socioeconomic issues (Interview 5, 23) . From a technical standpoint, the fact that the money is given to a community, with a political/hierarchical structure of their own, tying payments to reportable productive activities was seen as the best way to accountably spread benefits inside the community, counteracting elite capture and misuse. However, the subsequent implementation shows that these expectations were not always met. Early analyses of Socio Bosque show that productive activities have not always ensured transparent and informed decision making in communities [74] and that "some communities are having difficulties distributing the costs and benefits of participation in Socio Bosque fairly" [100] (p. 8), reporting evidence of "intracommunal power imbalances and elite capture" [95] (p. 1180).
In Peru, bureaucratic intra-governmental dynamics also played a role. The ability to demonstrate the investment of payments in productive activities came to be an important asset in negotiations with the Ministry of Economy and Finance (MEF), which was much more willing to approve budgets to a program with a stimulus to economic activity than a transfer for 'not doing something' (i.e., avoiding deforestation) (Interview 24). This led the design team to look to Socio Bosque's concept of investment plans attached to the payments (see Supplementary materials). The persistence of ICDP-type components, therefore, shows that the idealized view of PES as a poverty-environment "win-win" solution [69] was relevant for the design of the programs, especially to ensure the support of non-environmental agencies.
Conclusions
As we have seen, the centrality of development, welfare and poverty reduction considerations aimed at ensuring local and intra-bureaucratic support as determinants of policy design choices have produced a notable deviation from a set of commonly applied PES policy recommendations. The strong presence of ICDP-type components in the programs is also questionable with regard to cost-efficiency. Crucially, failure to account for heterogeneity in ecosystem service provision and opportunity costs in the design of payments leaves ample scope to the adverse self-selection of non-threatened forest areas into the program, allowing for several of the enrolled areas to generate sub-optimal conservation benefits in relation to the resources invested. Indeed, a preliminary study suggests that Socio Bosque "has provided little conservation additionality in terms of the prevented deforestation" [85] (p. 112); a more recent rigorous study showed the program to reduce deforestation by 1.5% in the areas that received the program's direct payments [101] , while Börner et al. [102] show that Programa Bosques is designed suboptimally both in terms of conservation effectiveness and net benefit distribution. Additionally, an evaluation of the socioeconomic impacts of Programa Bosques shows that, despite the increase in the scale of production, there is no increase in the value of product sales by the beneficiaries, due to the low returns to investment and limited market articulation [103] .
On the other hand, the environmental components of the programs also had more indirect positive outcomes. In Peru, the deforestation monitoring capacity has been strengthened through the activities of Programa Bosques [104, 105] . Likewise, the program has improved the cooperation of MINAM with provincial governments on environmental issues. Socio Bosque has also helped to improve information on forests in the country, and the program became a blueprint for other environmental policies in the country (e.g., mangrove protection and biocommerce). Moreover, the changes in the payment structure of the program show a move towards an implicit recognition of opportunity costs as an element to improve the efficiency of the scheme.
Our findings are to some extent in line with the literature that highlights the importance of local contexts in REDD+ and PES [10, 15, 16, 25, 106] . Karsenty and Ongolo [9] discussed the difficulties of implementing REDD+ in "fragile states", and we showed that even in better-functioning democracies and administrations, political and bureaucratic constraints may get in the way of cost-efficient PES and REDD+ design. Despite the "globalist, homogenizing nature of REDD+ guidelines" [26] (p. 78), reviews on implementation show a patchwork of conceptualizations, guidelines, and forms of institutionalization [10, 15, 107] . However, we agree with Angelsen [4] (p. 238), that "the core idea of REDD+" remains "to apply conditionality and make payments to countries (and projects) based on performance or results". To prevent REDD+ from becoming simply the 'conservation fad' that some authors identify [108, 109] , efficiency-oriented recommendations must remain central to what program designers, especially within the REDD+ policy mix, should strive for [46, 51] , without losing sight of the potential equity risks [14] .
The design of the programs has shown several politically and administratively sensitive issues that will be at the heart of the design of many 'multi-objective' REDD+ program. The active promotion of non-carbon benefits for REDD+ and PES means that any discussion on the design of programs will experience similar political repercussions and pressures as the ones we found in Socio Bosque and Programa Bosques. PES and REDD+ are marred with tradeoffs and risks [10, 14, 69] , which will require explicit recognition and action [4] . Transparent priority setting in public policy, independent decision-making capabilities, funding for agencies responsible for REDD+ or PES programs, and sound technical provisions are jointly needed to ensure that the schemes efficiently generate emissions reductions.
It is likely that governments will remain the main promoters and funders for PES and REDD+ in the foreseeable future. Our findings help explain why the policy-making dynamics, such as intra-governmental conflicts and power imbalances between sectors and agencies, are key factors leading to the prevalence of multi-objective REDD+. It remains to be seen how governments will balance pressures for non-carbon benefits and equity considerations by ensuring the necessary cost-efficient emissions reductions, which will certainly be required for eligibility in future REDD+ funding schemes. Instead of reproducing an unrealistic "win-win ecological modernization discourse" [15] (p. 133), governments will likely better fulfill their REDD+ agendas by recognizing and addressing the political tradeoffs inherent to multi-objective REDD+.
It is clear from our findings that not enough emphasis is placed on adapting technical recommendations to the contexts in which they must be turned into real policies. Indeed, better knowledge of what constitutes a favorable public policy environment for effective REDD+ can help to avoid investments in doomed policy programs. Without doubt, for PES programs to be cost-effective REDD+ vehicles, intra-governmental conflicts and imbalances as well as the short-term planning horizons of politicians and bureaucrats, will have to be jointly addressed with technical challenges. Strategies to enhance program efficiency, therefore, should be based on a careful evaluation of context-specific political and institutional constraints, if both environmental and social objectives are to be reached.
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